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Contriibu~icn to the viral etloioay of r:'lker's cowpox.

by T. "aeiz-"r~n and B. Joubner.

Translated fron Hautarzt 4; 22.0-212 (1953) by the Technical Library
Branch, Technical Information Division.

No one doubts today that genuine milk3r's coU~cx i3 a virus diceav..
Four different types of virus hava been considered as pathogeas to date6.
Some writers assume that the disease is caused by cowpox virus (Fri.boes 5,
Oppenheim and Feisler 17, 1-ichter and Kressmann 22), others identify the
specific causative agent with paravaccinia virus (Katzenellenbogen l0-11...
Jolgow and Vrosow 6), with variolovaccinia, virus or with an attenuated
variant of the latter (Cottron 7, Zurukzoglu and Kuske 28, v. Zuxmbusch 27,
Schultze and Gruncherr 23, Schultze; Seifried and Schaaf 24), i.hie
Petracak (20) suggests a virus sui genoris as in-the case of ijfectious
granulomas and warts. Obermayer (cited in Katzenellenbogen 11) even
believes that several types of virus (paravaccinia, cowpox, variolovaccinia)..
may evoke the clirical pictu're of milker's cowpox. As is well known,
=i1ker' s cowpox never develops in the course of izmmvuization with variolo-
vaccinia virus, either in man or in animal tests. The vaccinia virus
therefore has little significance in the etiology of genuine milker's
cowaox. The use of customary lymph vaccines may, under special condition;,
lead to occasional abnormal vaccirial reactions characterized by the de-
velopment of a 'herry-r'ed papule. This manifestation is called vaccine '
rouge in the literature and is attributed to paravaccinia virus. This 'I '
phenomenon was first pointed out in 1892 by Danve and Larue. ;;re: detailed
studies date back to 1915 and v. Pirquet. Doubtless there is a closer
zorphological and clinical relationship between vaccine rouge and milker' s
cow-oox than between the latter and vaccinal efflorescences produced by
coi.•ox virus. It is known that paravaccinia virus cannot be transmitted to
test animals and does not reproduce on the chorioallantoic membrane of
incubated hen's eggs. Cowpox virus, on the other hand, may be grown on
the allantois and gives positive transmission tests (e.g., Paul's cornea.....
test). Paravaccinia virus and cowpox virus therefore are differentiable.

We studied a case of milker's cowpox under our observation with/the
aim of contributing to the question of the viral etiology of this disease.

Al3. smear preparations revealed numerous elementary bodies (iS), which
co,ld.not be differentiated from those of animal pox or var.olo-viccinia
(Fig. Due to the relatively late term of investigation, 'the preparation
presumably shows the regenerative phase, in whtch maximmai umbers of BB are
no longer present in the tissue., For thzis reason we saw only isolated EB
oer field under the electron microscope; these were quite typical, brick-
shaped EB between 250 and 280 mlllimicroni long (Fig. 3), The pathogen of
milker's compox thus belongs to the class of brick viruses (Tesserulata),
&nd the assumption of a virub sui generis in the sense of Petracek must be
rejected. Guarneri bodies were not -found during histological examination
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of sections. Inoculated rabb-ts did r:nt produce lesions d .... o
specific keratitis. in botl- c-sez thcý eye3 rerained tot-lly .....
Cutaneous instillat5.on perfor-.ed 1) one of us cn himself gave a nefative
result. Nor waýs it possible to frow the virus on egg m.embrane. .ot a
single allantoic ne:=brane charged with our material showed 6B.

These investigations indicate that the observed L1B wore not those of
original cowpox virus, since the latter propagate on the choricallantois
and are demonstrable in the corneal tebt. Our findings Lre ne:.rly iduntical
sith data recently published by Katzenellenbogen (11). ':- also believu
that the pathogens, which we were able to classify unequivocally as brick
viruses, ire identical with the org-inisms called paravaccinia virus in the
literature. It is knowm of the lattar that they do not reproduce on the
allantois 'as is the case also with the virus of molluscu= contagiosum)
and are not trans..issible to test animals. Both molluscum virus and para-
vaccinia vire~s nay oe transmitted from person to person, however. Our
negative seLf-inoculation by the cutaneous route must not be given too much
weight, since it was done at a relatively late stage. More important thar-
nagative corneal instillations are negative culture results in the egg.
Germer (6) emphasized in a compilation that the last-mentioned criterion
is far more sensitive than Paul's test. The fact that EB were readily
demortrated light- and electron-optical.y, but nevertheless did not
propagate in the egg, speaks strongly against their classification with
"thot variolovaccinla-cowpox group and for their kiAnship with paravacciniet.
Now, -ha& the concept "paravacci aia" been defined adeqL~ately? 1iis questionOmay be affirmed only in the sense that the term includes the pathogen of
vaccine rouge, without precise information about its origin. %t is arcuined
to be a modified variolovaccinia virus the original derivation of which is
also obscure. The latter either origiratea from a human smallpox infection
and became attenuated in virulence b-i continuous passages through heifers
or calves - or it developed by mcdification from original cowpox virus.
The nature of varlnlovaccinia virus is changed with relative ease. .1hen
rabbits are inoculated intr&cerebraj3J7 with variolovaccinia, followed by.
i.ontinuous brain passage3. the virud becomes decidedly neurotropic.
Thase modti"d pathogens are called neurolapines or neurovac4 nos, which
have zcqui-ed additional properties besides a changec trcpiau.. Whe,a
empl .ied to inoculate rabbit skin, they produce hewoi-rha4.c-necratit;
leslcns 3xn contraub tv tho predominantly proliferate manifes.ations caused
"by :'ariolovac~cinia. Presumably all types of pox are derived from a uniform
poxviras .'iriordial pox). It is quite likely that the pathogens of. variola
v••a, alaL. .im, milker's cowpox, vaccine rouge, molJluscumn contagiosuun, end
variolovaccin:,a are only biological modifications (muait.s?) of the
ori-i:.al po.-_irus - as may be the case with various types of animal pox
(fowlpcx, cow Lnd sheep pox, ectromelia, rabbit mnxoma, etc.). It may .
,ppear risky to include the virus of molluscum conta.&osum and the pathogens
of rabbi t n7yxa.a in this list. However, conpidering that all of the afore-
mentioned viruses reveal a uniform structural principle (in spite o* cer.,ain
differences in size) manifested by the typical brick shape and consistent
reaction to pepsin (3, 13), the allusion to a possible close relationship
seems Justified. Differences in clinical symptoms, transmissibility and
€g culture may be the result ofimutative processes. It may suffice
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zt ooint out th,-.u t'he rathogic.i o-'* -l'rer's cow,!oý belon's to rhrý c>ss of
brcic viruses (Tssemr..ata) ana Tcth irJs properties differ diLtinc•_r
from those of tih variolovaccir"a-cowpox virus grouz, as does tý.o causative
or&anis_= of vaccine rouge, knonm as the paravaccinia virus.

,he pathogen of milker's cowpox is identifi.ed electron-op-tically -3
a brick viras (Theserulatuai). \

Illustrations

-ig. 1. Uilker's cowpox.

Fig. 2. liiht-optical exposure of a smear preparation frcm
efflorescence pictured in Fig. 1, stained accordirg to Fontana-TriborAeau-
Xorosow. Uamerous eiementary bodies (magnified 1200 x, oil Lmmersion).

":Aig. 3. Blectron-optical exposure of isolated elementary bodies.
Direct spot preparation with tissue fragments from milker's cowpox
(magnifid 1000 x).

C©

I
!

* t


